Distribution of two types of lymphocytes (intraepithelial and lamina-propria-associated) in the murine small intestine.
The intestine, which is exposed to nutrition and to food-derived antigens and microbes including viruses and bacteria, might be an important site for the immune response. Crucial structural and functional differences exist between the small and large intestine, regional differences even having been demonstrated within the small intestine. Accordingly, intraepithelial lymphocytes (IELs) and lamina propria lymphocytes (LPLs) might be heterogeneous among the different intestinal regions. The aim of this study has been to describe, as accurately as possible, the numbers and T-cell receptor (TCR) phenotypes of IELs and LPLs present in distinct regions of the murine small intestine under physiological conditions. Using an immunohistological technique to differentiate IELs from LPLs, the differential enumeration of IELs and LPLs in distinct regions of the murine small intestine, based upon their definition originally determined by their location, has been performed for the first time and has demonstrated that (1) there are more IELs than LPLs in the duodenum and jejunum, but more LPLs than IELs in the ileum, (2) in the duodenum and jejunum, TCRgammadelta IELs account for 70%-75% of the total CD3(+) IELs, a much greater percentage than previously reported, (3) the ratio of TCRgammadelta to TCRalphabeta IELs is inverted in the ileum, with more than 75% IELs being TCRalphabeta-positive, (4) the lamina propria forms one functional unit throughout the small intestine in terms of the TCR subset components (TCRalphabeta:TCRgammadelta=3:1), and (5) the ileum is entirely different from other regions of the small intestine. To deepen our understanding of the functional significance of the small intestine as an immunologically competent organ, the precise distributions of IELs and LPLs, the ratio of their various subsets, and the strict distinction of IELs and LPLs, as described in this study, is indispensable.